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(54) (57) yCTPOPICTBO HJlfl BH5POBPA- 
IHATEJlbHOrO BYPEHMH, 
HanpaBJi^iomyio MaMTy, Ha KOTOpofi ycTa hob- 
JieHa paivia c BH6poBpaiuaTe/ibHOH KapeTKOH, 
khhcm aTHMecKH CBH33 hhoh nocpe^CTBOM uen- 
hoh nepeziaMH c rb h ra Te ji a m h BpawaTejin 

H BH6paTOpa, CMOHTH pOBB H HblMH Ha KOHCOJIHX 

paMbi, h M6xa HH3M peryjin poBa hhh noAann. 



OTAimatomeecH TeM, mto, c ueJibio noBbiweHHH 
Hazie>K hocth ero b pa6oTe h 3(J)(J)eKTHBHOCTH 
6ypeHHH T Mexa HH3M peryjiHpoBaHHH noAami 
BbinojiHeH b BHjie AByx 6apa6aHOB BpamaTejia 
h BH6paTopa h AByx njiaHeTapHbix Mexa HH3- 

MOB, UeHTpaJlbHbie UieCTepHH KOTOpbiX >KeCT- 

ko coe^HHeHbi c BajiaMH ABHraTejien, ucht- 
pajibHbie KOJieca cbo6oaho ycTaHOBJieHbi Ha 
Ba/iax abh raT67i6H, a Ha erynHuax ueHTpajib- 
hwx Ko/iec >KecTKo ycTaHOBJieHbi 3Be3AO«-n<H 
uenHbix nepeaaM, npH stom wecTepHH-caTeJi- 

JlHTbl KHHeMaTHMeCKH CBfl3aHbI c ueHTpajib- 
HblMH KOJieca MH H LteHTpaJl bHbl M H wecTepHH- 

mh, a hx BOAHJia >KecTKo 3aKpenjieHbj Ha Top- 
uax 6apa6aHOB, npHMeM v K3H3t 6apa6ana 
BpamaTejin coeAHHeH c pa moh nepe3 6jiokh, 
ycTaHOBJieHHbie Ha BepxHew MacTH HanpasjiHio- 
men m a mtw, a KaHaT 6apa6aHa BH6paTopa 
coeAHHeH c pa moh Mepe3 6jiokh, ycraHOB- 
jieHHbie Ha hh>khhx KOHuax HanpaBJifnoiuen 

MaMTbl. 
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H3o6peTeHHe othochtch k ropHofi TexHHKe, 
a hmch ho k ycTpoficTBa m ajih 6ypeHHH CKB3- 
>khh BH6poBpamaTejibHWM cnoco6oM. 

H3BecTeH Bn6poBpamaTeyibHbm cTa hok, 

COCTOHIUHH M3 BH6pOBp3 lH3TeJl bHOH K3 p6T KM 

c BH6paTopo.M h BpamaTe.ieM, 3JieKTpoaBHra- 

TCJIH KOTOpblX CMOHTH pOB3 Hbl Ha nOApeCCO- 

peHHOH njoui3AKe, cbh33hhoh n py >k h h a m h c 
BH6pOBpaiuaTe-ibHOH KapeTKofi [I]. 

HeAOCTaTKOM . cts hk3 flBJineTCH to, mto 
noAaqa OypoBoro opraHS Ha 3360H h oceB3H 

H3Tpy3K3 H3 He TO OCy iUeCTBJlHIOTCH TOJlbKO 
33 CM6T BeC3 KOJIOHHbl 6ypHJlbHblX Tpy6 H 

6ypoBoro 3rperaTa. 

H3n6oJiee 6jih3koh k H3o6peTeHHK) no Tex- 

HHMeCKOH Cy IUHOCTH H ZIOCTH T36MOM y pe3V,1b- 
T3Ty HBJIfleTCfl yCT3 HOBK3 A.HH BH6pOBp3UU3- 

TejibHoro 6ypeHH«, bkjhomsiolush HanpaBJinio- 
myio M3MTy, Ha KOTopoft ycTaHOBJieHa p3Ma 

C BH6pOBpaiU3TeJIbHOH K3peTKOH, KH HCM 3TH- 

qecKH cbh33hhoh nocpeACTBOM uenHOH nepe- 
j.3mh c iiBHraTejiflMH BpamsTejiH h Bn6p3TO- 

pa t CMOHTHpOBSHHbJMH H3 KOHCOJ1HX p3MbI, 
M MeX3HH3M peryJIHpOBSHHH HOAaHH [2]. 

He/lOCT3TOK H3BeCTHOH yCT3 HOBKH 33KJ1K)- 
M3eTCfl B TOM, MTO BCJ1HK3 BepOHTHOCTb B03- 

HHKHOBeHH« «pe30H3 hchwx» KOJie6aHHH 6ypo- 

BOH yCT3H0BKH H 33KJlHHHBaHHH pa60MerO 

OpP3H3 npH 6ypeHHH. 

Ue/ib H3o6peTeHHH — noBwujeHHe H3Ae>K- 

HOCTH yCTpOHCTB3 H 3(J)(J)eKTH BHOCTH 6yp6HHH 
B 33 BHCH MOCTH OT (j)H3H KO-MCX3 HHMeCKHX 
CBOHCTB 6ypHMblX HOpOA- 

riocTSB^ieHHaH ue/ib AocTHraercfl tcm , mto 
b ycTpoftcTBe jiJ\n BH6poBpam3TejibHoro 6y- 
peHHH, BK/noM3iomeM HanpaBJiHiomyio MaMTy, 

H3 KOTOpOH y CT3 HOBJieH 3 p3Ma C BH6pOBp3- 
UiSTeJlbHOH K3 peTKOH, KHHCM 3THMCCKH CBfl- 

33hhoh nocpeACTBOM uenHOH nepeA3MH c 

ABHraTeJlflMH Bp3Ui3Te.Hfl H BH6p3TOp3, CMOH- 
THpOB3HHblMH Ha KOHCOAHX pSMbl, H MCX3HH3M 

peryjiHpoBSHHfl noASMH, nocnenHHH BbinoJiHeH 
b BHAe 6ap36aH0B BpamaTejin h BH6p3Top3 
h AByx njiaHeT3pHbix m6X3hh3mob, ueHTpa-ib- 
Hbie mecTepHH KOTOpbix wecrKO coeziHHeHbi c 
B3 jia mh ABHrsTcnefi, ueHTps^ibHbie Ko.necs 
cbo6oaho ycT3 HOBJicHbi Ha Bajisx ABHrsTe.neM, 
s H3 cTynnuax ueHTpa^ibHbix KOJiec >kgctko 
ycTa hobji6h bi 3BC3HOMKH uenHbix nepeA3M, 

npH 3TOM HJeCTepHH-CaTeJlJlHTbl KHHeM3TH- 
MeCKH CBH33HU C UeHTp3JlbHbIMH Ko/iecaMH 
H UeHTpaJlbHblMH UieCTepH«MH, 3 HX BOAHJ13 

wecTKO 3aKpen/ieHbi Ha Topuax 6ap363HOB, 
npHMeM K3H3T 6apa6aH3 Bp3uu3Teji« coeAHHeH 

C p3MOH Mepe3 OAOKH, VCT3 HOBJieH Hbie H3 
BepXHeH M3CTH H3 np3 BAHlOUieH M 3 MTbl, 3 

K3H3T 6ap363Ha BH6paTop3 coeAHHeH c ps- 

MOH Mepe3 6J10KH, \CT3HOBJieH Hbie H3 H H >K- 
HHX KOHU3X HSnpSByifllOLUeH MaMTbl. 

Ha (})Hr. 1 H306p3>KeH3 KHH6M3THMCCK3H 

cxeM3 ycTpoficTBa; Ha (J)Hr. 2 — cxeMa pa- 
ootw; Ha cj>nr. 3 — KHHewaTHMecKafl cxeMa 

p360Tbl npH «pe30H3HCHWX pe>KHM3X»; H3 

(})Hr. 4 — to >Ke. npn 33 kji hhhbshhh OypoBO- 
ro opraHa. 
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yCTpOHCTBO COCTOHT H3 BH6pOBp3 Ui3TeJl b- 
HOH K3 peTKH 1, p3Mbl 2 H H3flp3B/IHK)UJ.6H 3 

m 3 mtw c 6jk)K3mh 4 ((})Hr. 2). B Kopnyce 

BH6pOBpaLU3Te-lbHOH KSpeTKH I p33MemeH 
B3-T 5 BH6p3TOp3, H3 KOTOpOM >KeCTKO H3- 

5 c3>KeHbi uiecTepHH-j.e6aJiaHCbi 6. LLIecTepHH- 

Ae63.13HCW 6 H3XOAATC5? B nOCTO^HHOM 33- 

ueiuneHHH c mecTepH^MH-ae63Ji3HC3MH 7, 

KOTOpbie CBO60AH0 H3C3>KeHbI H3 MepB«MHbtH 

B3vT 8. B3.i 8 33uen^ieH c qepBHHHbiM Ko.iecoM 9, 

10 KOTOpOe >KeCTKO CBH33 HO CO LLiriH HA.CJ1CM 10. 

Ha innHHiiejib 10 HaBopsMHBaeTca 6ypoB3« 

LUT3HT3 11 C 6ypOBOH KOpOHKOH 12 Ha KOH- 

ue. Ha Bajisx 5 h 8 >KecTKO Haca>KeHbi 

3Be3HOMK!1 13 H 14. 

Ka>KM.biH MexaHH3M peryji HpoB3HHH no/13- 

15 MH COCTOHT H3 ABH T3TeJieH 15 H 16 BH6pa- 

Topa h BpamsTejia cootbgtctbchho 63p36a- 

HOB 17 H 18 BH6paTOp3 H Bp31U3TeJlH COOT- 
BeTCTBeHHO H nJI3 HeT3 PHOTO MeX3HH3Ma t K3>K- 
Ablft H3 KOTOpblX B CBOK) OMepeAb BKJllOM3eT 

2Q >KecTKO H3C3>KeHHbie H3 Baji ABHraTejien 15 
h 16 ueHTpsJibHbie ujecrepHH 19 h 20 t koto- 

pbie H3X0AHTCH B nOCTOHHHOM 33UenJieHHH 

c LuecTcpHflMH-caTeji^iHTa mh 21 h 22, a noc- 
jieAHHe cbo6oaho BpamaiOTCH Ha BOAHJiax 
23 h 24, KOHco^ibHo 3aKpen^eHHhix Ha Top- 
25 uax 63p363HOB 17 BH6p3Topa h 18 Bpsma- 
Tevifl, h MoryT nepeKaTWBaTbCH b ueHTpa^b- 
Hbix 3y6MaTbix KOJiecax 25 h 26 c BHyTpeH- 
hhm 3auenjieHHeM, Ha cTynwue KOTopux >KecT- 

KO H3C3>KeHbl BeAyiUHe 3BC3AOMKH 27 H 28, 

KOTopwe uenHbiMH nepers Ma mh 29 h 30 cbh- 

30 33HW C BeAOMblMH 3Be3A0MKaMH 13 H j4. 

P3Ma 2 npeACTaBJineT >KecTKyio MeTbipex- 
yrojibHyio KOHCTpyKUHio, koto pan coctoht 
H3 BepxHen 31 h HH>KHeH 32 njiomaAOK h AByx 
CToeK 33 h 34. Hh>khhh ruioiua/iKa 32 HMeeT 

AB3 KOHCOJIbHblX BbJCTyna, Ha KOTOpblX pa3- 

MeiueHbi ABHT3TeJiH h 63p363Hbi. Bn6poBp3- 

Ui3TeJlbH3H K3peTK3 1 COeAH HCH3 C p3 MOH 2 

nocpeACTBOM MeTwpex cksjiok 35 h BocbMH 

UHJIHHApHMeCKHX BHHTOBblX npy>KHH 36 C>K3- 
THH, H3 AeTblX H3 CK3J1KH 35 H pacnOJIO>KeH - 
40 HblX MOKAY KOpnyCOM BH6pOBpaiU3TeJlbHOH 
K3 peTKH 1 H BepXHeH 31 H HH>KHeH 32 nilHT3- 
MH. CK3.TKH 35 CB060AHO HpOXOAHT CKB03b 
KOpnyC BH6pOBp3LU3TeJIbHOH K3peTKH 1 H 

>KecTKO 33KpenjieHbi hs BepxHen 31 h hh>k- 

Hen 32 njioui3AK3x. Psms cKOJib3HT no H3- 

45 npaBJiHiomeH MaMTe 3, Ha KOHuax kotopoh 

pacnoJio>KeHbi 6jiokh 4. Oahh KOHeu k3H3T3 

37 33KpenJieH H3 63p363He 17 BH6p3TOp3, 

a btopoh KOHeu orH6aeT 6aokh 4 h KpenHT- 
ca k hh >KHen njiHTe 32. KoHeu K3H3T3 38 
5Q 33Kpenjien H3 BepxneH n.iHTe 31, csm kshst 
orn63eT 6jiokh 39 h KpennTCH Ha 6ap363He 

18 Bp3U13TeJlH. 

ripH BKJ1 K)MeH HOM ABH T3TeJie 15 BH6p3TOp3 

ueHTpsJibnan mecTepH h 19, >kcctko ynpen- 
.leH H3 h H3 ero B3Jiy, BpsmaeT ujecTepHio- 
55 caTejuiHT 21, cbo6oaho Bpauia»omyiocH Ha 
BOAH.ie 23, KOTopoe wecTKo cbh33 ho c 6a- 
pa6anoM 17. LIJecTepHH-caTeji.nHT 21 Bpa- 
iii aeT ueHTpa^bHoe no.ieco 25 h cb^33Hhvk) 
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C HUM >KCCTKO jBO.iJOMKV 27. Mepi»3 HCIIHVK) 

nepe.iaqy 29 Bpamemie or 3»e3aoMKH 27 ne- 
peaaejcH na 3Be3/ioMKv 13. a 3aTe.\i wepe3 
Ba.i 5 BHopaTopa ujecTcpnH.\j-;ie6a.iaHca\i 6 

H /. 

npil HaTHHVTOM K3HaT0 37 llJCCTepHR-caTC/U 

.iht 21 BpamaeTCH tcvilko BOKpvi cBoen 
och, nepeaaBan bccl Kp\ th uxu h momcht Ha 
Mcxa hh3m BMopaTopa, t. e. M.MeeT .\iecTo 
npocTaa Ji.naneTapHaH nepeaana c o^hoh ctc- 
neHbio CBo6oabi. 

Flpn BKjiioqeHHOM jBHraTe.ie 16 BpamaTe.i^ 
ueHTpa.ibHaH wecTepHH 20, KOTopaa >kcctko 
c hhm CBH33 Ha , Bpsmser iuecTcpHio-caTe.1- 
jiht 22, a or toh BpauieHHe nepeaaeTca na 
ueHTpa.nbHoe Ko.ieco 26 n >kcctko c hhm cbh- 
3a hhvkd 3Be3aoqKy 28. 3aTeM nepe3 uenHvio 
nepe-iatiy 30 BpauieHHe nepeaseTcn Ha 3Be3- 
iiOHKy 14 h Mepe3 MepBjm hhh bs.i 8 Ha qep- 
BHMHoe Ko^eeo 9. MepBHMHoe Ko.ieco 9 >Kecr- 
KO CBH33HO co lu n H h ne J] e m 10 BH6poBpa maTCflb- 
hoh KapeTKH 1, KOTopbiH nepenseT KpyTHmnn 
MOMeHT 6ypoBOH ujTaHre II. ripn HaTHHyTOM 
KaHaTe 38 LuecTepHH-caTeJuiHT 22 BpamaeTCH 
To.ibKo BOKpyr CBoen och, nepeiiaBan Becb 
KpyTHiUHH MOMeHT Ha BpameHHe HJTa hth 11. 
B ziaHHOM cnynse njisHeTspHbifi Mexa hh3m 
pa6oTaeT Kan npocTan njiaHeTapHan nepe- 
A3H3 c oahoh CTeneHbio CB060AW. 

ripn pa6oTe (6ypeHHH) /i3HHoro ycTpoHCT- 
Ba BKjiioMa k)t o6a abh raTejin 15 BpamaTejiH 
h 16 BH6paTopa, h Ha 6ypoByio LUTaHry 11 
nepenaicr KaK KpyTHmHH momcht qepe3 nep- 
BHMHyio napy 8 h 9, TaK h HHepunoHHbie chjiu 
ot BpameHHs HeypaBHOBeiueHHbix Mace (ujec 
TepHH-Ae6ajiaHcw 6 h 7), t. e. Ha 6ypoByio 
LUTaHry 1 1 HaKjia^biBaiOTCH KaK oceBbie KOJ\e- 

6aHHH, TaK H KpyTHLUHH MOMeHT. 

FIpH 6ypeHHH OAHopoAHbix no yiHTOJiorn- 
HecKOMy cocTaBy rpy htob npouecc 6ypeHHH 
CTa6njiH3H poBa h h Harpy3Ka Ha Mexa HH3M bi 
Bpa maTe.HH h BH6paTopa He npeBbiiuaeT ro- 

nVXTHMblX 3H3 MeHH H. B TO >Ke BpeMH KaHaT 
38 HaXOAHTCH B noCTOHH HOM H3TH /KCHH H H 

n pn >kh MaeT oypoBOH arperaT k 336ok>, TaK 
Kan Be/iHMHHa KpyTH mero MOMeHTa Ha Bajiy 
6apa6aHa 17 6o.ibwe, weM Ha Ba.iy 6apa6a- 
Ha 18. TaKoe ycjiOBne Bbincn hhctch cooTBeT- 

CTByfOLLlH M COOTHOHieHHeM 3BeHbeB KHHeM a - 

THMecKH.x uenefi: ABnrsTejib 15 Bn6paTopa — 
6apa6aH 17 h ABHraTcnb 16 Bpaui^.™ _ 
6apa6aH 8. 

PeryjinpoBaHHe nojxanH paOonero opra- 

Ha Ha 3a60H B 3aBHCHMOCTH OT (j)H3HKO- 

Mexa HHMecKH.x cbohctb 6ypHMbix nopoji ocy- 
mecTBJiaeTCH cneiiyiOLUHM o6pa30M. 

ripn npoxo-iKe Mep3.ibix cjioeB poccbimi, 
npeacTaB.neHHbix raiienHHKOBbiM MaTepna- 
,iom, aMnjiHTyxia Ko.neOa hhh BH6poBpa maTe.ib- 

HOH KapeTKH 1 VBejIHMHBaeTCH, BC.ieilCTBHC 

nero VBeJiHHHBaeTCfl Harpy3Ka Ha ueHTpa.ib- 
Hoe KOJieeo 25. Oho 3aMex/ineT CBoe Bpame- 



Hiic. a ueiiTpa.n.i,;!H ihocvlphh 10 noBup:-j-.:i:- 
BaeT uiecTepHh>-c S iTe.i.inT :?i ►-v.r.rvr r:-i.^r. 
ocn ((J)iir. ripn itov 6apaci,i: r; BuOp-i- 
ropa raK^e npoBopa i iH Ba ctch ii ha v.arbiBacT 
5 KanaT 3/. a Becb oypoBOH arperar nepeMOtna- 
eTCH BH 113 H npn/KHMacr KOpOHKV 12 k 3a6oio 
CKB3 >KH II bi. B TO »<0 BpeMH KaHaT 38. CMSTW- 

eancb c oapafiana 18, npoBopamiBaer uoKpvr 
CBoen ocn uiecrepHio-caTe.'KiHT 22. KOTopan. 
nepe\ieiuaHCb. ycKopneT Bpamenne uenTpa.ib- 
10 Horo Ko.ieca 26, hto Beaer k vBCTHqenmo 

MHC.13 OCOPOTOB 6\pOBOH KOpOH K)i II. fl pO- 

HcxoaHT nepeHoc -iHeprnn c \iexaHH3Ma bh6- 
paTopa Ha Mexa h h3m BpamaTe.iH. B aaniiOM 
c.iynae o6a n.iaHeTapHbix MexaHH3Ma pa6oTa« 
iot KaK aH(j>4)epeHUHa.ibi h hmckot ho rbc 
lb CTenenn CBoooabi. 

ripn npoxojKe cjocb poccbinn, npeacraB- 
.neHHbix Me.iKoaHcnepcHbiM MaTepna.iovi, cbh- 

33 HHbIM JlbZlHCTOH npOCJIOHKOH, MOMeHT Bpa- 

meHHH hs pa3pyiuaK)LueM h HCTpyMeHTe bo3- 
2 0 pacTaeT, Bcie^cTBHe qero yBeji h hh B3 eTcn 
H3rpy3K3 hs ueHTpajibHoe KOJieco 26. Oho 
3aMeAJineT CBoe BpameHHe, a ueHTpajibHan 
LuecTepHH 20 npoBopaMHBaeT LuecTepHio-caTeJi- 
jiht 22 BOKpyr cBoefi och (qbHr. 4). ripn 

9TOM 6ap363H 18 ,Bp3LU3TeJlH T3K>Ke HpOBO- 

25 psHHBseTCH h H3MaTbiBaeT KaHaT, Becb 6y- 
POboh arpersT noAHHMaeTCH BBepx h otbo- 

ilHT KOpOHKy 12 OT 3300H CKB3 >KHHbl. K3H3T 

cM3TbiB3HCb c 6apa6aHa 17, npoBops hh B3eT 
BOKpyr CBoen och LuecTepHfo-csTeJiJiHT 21. 
OH3 yBeJlHHHB3eT mhcjio o6opoTOB ueHTpsjib- 
Horo KOJiecs 25, hto Be^eT k yBejiHMeHHio 
mhcji3 o6opotob Bajia 5 BH6paTopa. ripoHcxo- 
rht nepeHoc 3HepniH c Mexa HH3Ma Bpama- 

TC/lfl Ha MeX3HH3M BH6p3Topa. 06e nJ!3HeT3p- 
Hbie nepeiisHH p36oT3K)T ksk RH<p(pepeHixnajibi 
35 h HMeiOT jiBe CTeneHH CBoOoiibi. 

K3K BH.Z1HO H3 3THX HpHMepOB, npH yBCIH- 

MeHHH aMnjiHTynw KOJie63 hhh BH6poBpama- 

Te.TbHOH K3peTKH 1 yCTpOHCTBO npH>KHM3- 
eT KOpOHKV 12 K 3360K) CKB3>KHHbI, TeM C3 - 
MbIM npeilOTBp3LU3H B03H H KHOBeH HC pe30H3H- 

40 ca. 

IlpH VBeJIHHeHHH H3 rp\'3KH H3 MCX3HH3M 

BpamaTe.iH nponcxoiiHT otboa kopohkh 12 

OT 3360H CKB3 >KH H bi, TaK KaK HHaMC MO/KeT 
n poh30hth ee 33 K^HH H H B3 HHC 

npeii.isrseMSH ycTa HOBKa h MeeT c.iejyio- 
mne npeHMymecTBa: noRa^a p a 6oqero oprs- 

H3 H3 3360H npOH3BOilHTCH B 33 BHCH MOCTH 
OT (f)H3HKO-MeX3HHHeCKHX CBOHCTB 6ypHMbl.\ 

nopoa; CHH>KaeTCH BepoHTH^cTb «pe30HaH- 
CHbix» Ko.ie63HHH 6ypoBoro arperaTa h 3a- 
50 kjihhhbs hhh psGoHero opraHa npn 6ypeHH h*. 

OCV meCTB.THeTCH riOCTOHHHOe H3TH>KeHHe K3- 
H3T0B; 06ecneMHB3eTCH B03MO>KHOCTb VCT3- 
HOBKH CKOpOCTHblX J.BHr3Te.TeH; OO.IblJJHfi BCC 

oypoBoro arperaTa 6e3 vBe.iHHeHHH ero MCTa.i- 
.iocmkocth 3a cneT ycTa hob Kii .icoeaoK H3 
Hii/KHen n.iomaaKc pa.Mbi. 
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